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October 2007 Whole Effluent Toxicity Testing
Shell Seattle Terminal; Harbor Island

1.0 INTRODUCTION

Acute and chronic whole effluent toxicity tests were conducted using effluent samples collected
from Shell Harbor Island Oil Refinery in October 2007. Acute bioassays were conducted using
the test organisms Menidia beryllina (silverside minnows) and Americamysis bahia (a mysid
shrimp and formerly known as Mysidopsis bahia). Chronic testing was conducted using A. bahia
and Atherinops affinis (Pacific topsmelt). Testing was performed at Nautilus Environmental’s

Washington Laboratory located in Tacoma, Washington.
20 METHODS
2.1 Sample Collection and Transport

24-hr. composite effluent samples were collected into HDPE cubitainers by PES Environmental
personnel. The samples were packed in coolers containing ice and transported to Nautilus the
days of collection. Appropriate chain-of-custody procedures were employed during collection

and transport.
2.2 Sample Receipt

Nautilus staff checked the samples immediately after arrival at the laboratory and verified they
were in good condition and matched information provided on the chain-of-custody forms.
Receipt temperatures were measured and recorded on the chain-of-custody form for each
sample. Standard water quality parameters consisting of dissolved oxygen (DO), pH,
conductivity, salinity, alkalinity, hardness, total chlorine, and total ammonia were measured
and recorded on a sample check-in sheet provided in Appendix F. Samples were stored at 4°C
in the dark until used for testing.

2.3 Test Methods
Acute toxicity tests were conducted using M. beryllina and A. bahia according to procedures
presented by USEPA (2002a). Chronic toxicity tests were conducted according to USEPA

(2002b) procedures for A. bahia and USEPA (1995) procedures for A. affinis. Test methods are
summarized in Tables 1 through 4. The methods are the most recently published EPA methods.
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October 2007 Whole Effluent Toxicity Testing
Shell Seattle Terminal; Harbor Island

Table 1. Summary of methods for the 48h Americamysis bahia acute survival test.

Test initiation date and time 10/16/2007; 1655h

Test termination date and time 10/18/2007; 1635h

Test organism Americamysis Bahia

Test organism source Aquatic BioSystems; Fort Collins, CO

Test organism age 4 days post hatch

Test duration 48 hours with solution renewal at 24 hours

Feeding Artemia nauplii during holding time and 2 hours prior to
solution renewal

Test chamber 250 mL plastic cup

Test solution volume 200 mL

Test temperature 25+ 1°C

Dilution water Crystal Sea Marine Mix artificial seawater

Salinity 30+ 2 ppt

Test concentrations (% sample) 100, 50, 25, 12.5, 6.25, laboratory control

Number of organisms/chamber 10

Number of replicates 4

Photoperiod 16 hours light/8 hours dark

Aeration Samples aerated prior to dilution

Test protocol EPA-821-R-02-012

Test acceptability criterion for controls = 90% survival

Reference toxicant Copper chloride

Table 2. Summary of methods for the 96h Menidia beryllina acute survival test.

Test initiation date and time 10/16/2007; 1545h

Test termination date and time 10/20/2007; 1600h

Test organism Menidia beryllina

Test organism source Aquatic BioSystems; Fort Collins, CO

Test organism age 12 days post hatch

Test duration 96 hours with solution renewal at 48 hours

Feeding Artemia nauplii during holding time and 2 hours prior to
solution renewal

Test chamber 1000 mL glass jar

Test solution volume 250 mL

Test temperature 25+1°C

Dilution water Crystal Sea Marine Mix artificial seawater

Salinity 30 £ 2 ppt

Test concentrations (% sample) 100, 50, 25, 12.5, 6.25, laboratory control

Number of organisms/chamber 10

Number of replicates 4

Photoperiod 16 hours light/8 hours dark

Aeration Samples aerated prior to dilution

Test protocol EPA-821-R-02-012

Test acceptability criterion for controls > 90% survival

Reference toxicant Copper chloride

Nautilus Environmental 2
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October 2007 Whole Effluent Toxicity Testing
Shell Seattle Terminal; Harbor Island

Table 3. Summary of methods for the Americamysis bahia 7-day survival and growth test.

Test initiation date and time
Test termination date and time
Test Type

Endpoint

Test organism

Test organism source

Test organism age

Feeding

Test chamber and solution volume
Test solution volume

Test temperature

Dilution water

Salinity

Test concentrations (% sample)
Number of organisms/chamber
Number of replicates
Photoperiod

Aeration

Test protocol

Test acceptability criterion for controls
Reference toxicant

10/16/2007; 1615h

10/23/2007; 1515h

Static renewal

Survival and growth at 7 days
Americamysis bahia

Aquatic BioSystems; Fort Collins, CO

7 days post-hatch

Artemia nauplii, twice daily

250 mL plastic cup

200 mL

26 +1°C

Crystal Sea Marine Mix artificial seawater
30+ 2 ppt

100, 50, 25, 12.5, 6.25, laboratory control
5

8

16 hours light/8 hours dark

Samples aerated prior to dilution
EPA-821-R-02-014

> 80% survival; average dry weight > 0.20 mg
Copper chloride

Table 4. Summary of methods for the Atherinops affinis 7-day survival and growth test.

Test initiation date and time
Test termination date and time
Test Type

Endpoint

Test organism

Test organism source

Test organism age

Feeding

Test chamber

Test solution volume

Test temperature

Dilution water

Salinity

Test concentrations (% sample)
Number of organisms/chamber
Number of replicates
Photoperiod

Aeration

Test protocol

Test acceptability criterion for controls
Reference toxicant

10/16/2007; 1445h

10/23/2007; 1445h

Static renewal

Survival and growth at 7 days
Atherinops affinis

Aquatic BioSystems; Fort Collins, CO
10 days post-hatch

Artemia nauplii, twice daily

1-liter plastic cups

500 mL

20+1°C

Crystal Sea Marine Mix artificial seawater
30+ 2 ppt

100, 50, 25, 12.5, 6.25, laboratory control
5

5

16 hours light/8 hours dark

Samples aerated prior to dilution
EPA-600-R-95-136

2 80% survival; average dry weight > 0.85 mg
Copper chloride
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3.0 RESULTS

October 2007 Whole Effluent Toxicity Testing

Shell

Seattle Terminal; Harbor Island

Details of standard water quality measurements conducted upon receipt of samples are

provided in Table 5.

Table 5. Sample information.

Sample ID WET

Nautilus Log-In Number 07-505 07-516 07-520

Collection date and time 10/15/2007; 0740h 10/17/2007; 0820h 10/19/2007; 0815h
Receipt date and time 10/15/2007;0900h  10/17/2007;1047h  10/19/2007; 1005h
Receipt temperature (°C) 12.0 12.0 11.2

Dissolved oxygen (mg/L) 20 2.2 8.5

pH 6.89 6.94 7.34

Conductivity (pS/cm) 70 73 55

Hardness (mg/L CaCOs) 56 76 72

Alkalinity (mg/L CaCOs) 40 36 28

Total Chlorine (mg/L) <0.03 0.08 0.1

Total Ammonia (mg/L) <1 <1 <1

Survival was evaluated in the acute toxicity tests after 48 and 96 hours of exposure for A. bahia

and M. beryllina, respectively. Results are summarized in Table 6. Mean survival in 100 percent

effluent was 95 percent for the mysid shrimp and 100 percent for the silverside minnows.

Table 6. Summary of results for the acute toxicity tests.

Species Concentration  Percent Survival NOECa LOECY LCso
(%) (% effluent) (% effluent) (% effluent)
A. bahia 0.0 90.0 100 >100 >100
(mysid shrimp) 6.25 100
12.5 95.0
25 100
50 95.0
100 95.0
M. beryllina 0.0 100 100 >100 >100
(silverside 6.25 100
minnows) 12.5 97.5
25 97.5
50 9225
100 100

aNo Observed Effect Concentration, PLowest Observed Effect Concentration

Nautilus Environmental
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October 2007 Whole Effluent Toxicity Testing
Shell Seattle Terminal; Harbor Island

Results for the chronic toxicity tests are summarized in Table 7. The mysid shrimp and
topsmelt tests involved a 7-day static-renewal exposure to the effluent. The endpoints for these
tests were survival and growth (evaluated on the basis of dry weight) at the end of the 7-day

exposure.
No statistically significant difference in response occurred in any concentration relative to
control data for either survival or growth, including the acute and chronic critical effluent

concentrations (ACEC and CCEC) of 100 percent sample.

Table 7. Summary of results for the chronic toxicity tests.

Test Species Endpoint NOEC? LOEC®
(%o effluent) (% effluent)
. . . Survival 100 >100
A. bahia (mysid shrimp) Growth 100 >100
. Survival 100 >100
A. affinis (topsmelt) Growth 100 >100

aNo Observed Effect Concentration, b Lowest Observed Effect Concentration

40 QA/QC

The samples were received in good condition and within the temperature range specified by
WDOE (2005). The toxicity tests met all acceptability criteria for performance of control
organisms. There were no deviations from the protocols and all water quality parameters

remained within the ranges specified in the corresponding test methods throughout the tests.

Results for the reference toxicant tests used to monitor laboratory performance and test
organism sensitivity are summarized in Table 8. The results for the reference toxicant tests fell
within the acceptable range of mean * two standard deviations of historical test results,
indicating that the tests organisms were of an appropriate degree of sensitivity. The coefficients

of variation (CV) for the tests are also shown in the table.

Nautilus Environmental 5
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October 2007 Whole Effluent Toxicity Testing
Shell Seattle Terminal; Harbor Island

Table 8. Reference toxicant test results.

Species Date initiated Endpoint (ug /LES;;&%Q Ac(:egp/tzlzloepl}zzgge g/?);
A. bahia 10/17/2007 48h Survival 246 16.6-861 48.1
M. beryllina 10/17/2007 96h Survival 161 161-449.2 23.6
A. bahia 10/23 /2007 7d Survival 341 116.7-565.9 329
A. bahia 10/23/2007 Growth 272 123.1-474.5 294
A. affinis - 10/23 /2007 7d Survival 83.7 27-175.2 36.7
A. affinis 10/23/2007 Growth 99.6 23-191.6 39.3
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Appendix A
Americamysis bahia (Mysid Shrimp) Acute Toxicity Test

Statistical Summaries and Raw Bench Sheets

HI-SHELL001237



CETIS Summary Report

Report Date:
Link/Link Code:

13 Nov-07 11:48 (p 1 of 1)
11-0184-4829/0710-T035

Mysid Acute Nautilus Environmental WA
Test Run No: 01-7557-1061 Test Type: Survival (48h) Analyst: Eric Tollefson

Start Date: 16 Oct-07 16:55 Protocol: EPA/821/R-02-012 (2002) Diluent: Artificial Saltwater
Ending Date: 18 Oct-07 16:35 Species: Americamysis bahia Brine: Crystal Sea Marine Mix
Duration: 48h Source: Aquatic Biosystems, CO Age: 4d

Sample No:  18-0619-5398 Code: 1806195398 Client:

Sampie Date: 15 Oct-07 07:40 Material:  Oil Refinery Effluent Project:

Receive Date: 15 Oct-07 09:00 Source: Shell Seattle Terminal (WA0001791)

Sampie Age: 33h (12 °C) Station:

Sample Renewals

Renewal Sampie Code Sample Date Receive Date Renewal Date Temp °C

1 07-516 17 Oct-07 08:20 17 Oct-07 10:47 18 Oct-07 00:00 12

2 07-520 19 Oct-07 08:15 19 Oct-07 10:05 20 Oct-07 00:00 11.2

Comparison Summary

Analysis No Endpoint NOEL LOEL TOEL PMSD Method

12-0223-6115 48h Survival Rate 100 >100 N/A 14.9% Steel Many-One Rank Test

48h Survival Rate Summary

Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% Diff%
¢ Difution Water 4 09 0.825 0.975 0.6 1 0.0365 0.2 22.2% 0.0%
6.25 4 1 1 1 1 1 0 0 0.0% -11.1%
12.5 4 0.95 0.928 0.972 0.9 1 0.0105 0.0577 6.08% -5.56%
25 4 1 1 1 1 1 0 0 0.0% -11.1%
50 4 0.95 0.928 0.972 0.9 1 0.0105 0.0577 6.08% -5.56%
100 4 0.95 0.928 0.972 0.9 1 0.0105 0.0577 6.08% -5.56%
48h Survival Rate Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4

0 Dilution Water 1 1 0.6 1

6.25 1 1 1 1

12.5 1 09 1 0.9

25 1 1 1 1

50 1 0.9 0.9 1

100 09 1 1 0.9

000-089-163-2
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Client: 6h6” Horber lslana

Saltwater Acute

48 Hour Toxicity Test Data Sheet
Nautilus Environmental

Start Date & Time:

/Dé, 51

[655

Sample ID: T -~ 1= 10D} End Date & Time: t0/1% o7 Tyt 1 (p BST
Test# Ol TO%S Test Organisms: Y ; .
Conc. Number of Dissolved Oxygen pH Salinity . Temperature Mean
or Live Organisms (mg/L) (units) . (ppt) (°C) Percent
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Technician Initials ,‘K'f I( D \ | /\/d/t’ 5ot ware ﬁ‘“uﬁ ad 2YL 5‘04&/{7 reCovidy o

Dilution Water Batch #: Arf Saw/drer (0/b

Sample Description:

< fpews §aetito.

Comments; 0hrs: %2@95 Qgségd égséz 1;-,, I,.i Organism source: Qm
24 hrs. ‘ Date Received: |00/ b/
48 hrs. Date of Hatch: LO,7 127104
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Appendix B
Menidia beryllina (Silverside Minnows) Acute Toxicity Test

Statistical Summaries and Raw Bench Sheets
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CETIS Summary Report Report Date: 13 Nov-07 11:47 (p 1 of 1)

Link/Link Code: 08-0716-0769/0710-T033
inland Silverside 96-h Acute Survival Test Nautilus Environmental WA
Test Run No: 18-8529-8664 Test Type: Survival (96h) Analyst: Eric Tollefson
Start Date: 16 Oct-07 15:45 Protocol: EPA/821/R-02-012 (2002) Diluent: Artificial Saltwater
Ending Date: 20 Oct-07 16:00 Species: Menidia beryllina Brine: Crystal Sea Marine Mix
Duration: 4d Oh Source: Aquatic Biosystems, CO Age: 12d
Sample No:  18-0619-5398 Code: 1806195398 Client:

Sample Date: 15 Oct-07 07:40 Material:  Oil Refinery Effluent Project:
Receive Date: 15 Oct-07 09:00 Source: Shell Seattle Terminal (WA0001791)
Sample Age: 32h (12 °C) Station:
Comparison Summary
Analysis No Endpoint NOEL LOEL TOEL PMSD Method
08-7689-2247 96h Survival Rate 100 >100 N/A 6.45% Steel Many-One Rank Test
Test Acceptability
Analysis No Endpoint ' Attribute Test Stat Acceptabilty Limits Overlap Decision
08-7689-2247 96h Survival Rate Control Resp 1 0.9-NL Yes Passes acceptability criteria
96h Survival Rate Summary
Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% Diff%
0 Dilution Water 4 1 1 1 1 1 0 0 0.0% 0.0%
6.25 4 1 1 1 1 1 0 o] 0.0% 0.0%
12.5 4 0.975 0.956 0.994 0.9 1 0.00913 0.05 5.13% 2.5%
25 4 0.975 0.956 0.994 0.9 1 0.00913 0.05 5.13% 2.5%
50 4 0.925 0.906 0.944 0.9 1 0.00913 0.05 5.41% 7.5%
100 4 1 1 1 1 1 0 0 0.0% 0.0%
96h Survival Rate Detail
Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Dilution Water 1 1 1 1
6.25 1 1 1 1
12.5 1 1 1 0.9
25 1 0.9 1 1
50 0.9 0.9 1 0.9
100 1 1 1 1
000-089-163-2 CETIS™ v1.6.3revG Analyst: t)‘ QA: %],
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Nautilus Environmental

Washington Laboratory 96 Hour Toxicity Test Data Sheet
5009 Pacific Hwy. E., Suite 2 _ Saltwater 96-hr Acute with Renewal
Tacoma, WA 98424
client. AN, Hedw. Talond Start Date & Time: _JQ/Icl7 1645
Sample ID: }ET-!~ o507 End Date & Time: _j020/0) }7D
Test# D l{0-70373 Test Organism: Mehidfa beryllina
Nautilus Check-In#: D 7-5ps
D.O. pH Number of
Sample (mg/L) (mg/L) Sample p|Cont Live Organisms
Conc. or@ Init. Fin. | Init. Fin. § Init. Fin. | Init. Fin. Conc. or@ # 0 24 48 72 96

0 124|148 |48 | 72 196 0 | 24|48 |48 | 72| 96 Call
(ol C.3108 Pkes52l03 19-9 155 14101312784 [Fx 513 |4.0p
6as_ lcq 3.1 |50 losls 7153 16.13]8.1H 79418023 1306
.5 ledle.gl52 o 19.7]152]8.1512.131793 1208 1910|308
25 66 16751 a5 (w|5% 14.171%.19|79% |8.10 [5.17]%. /2 6.5
5¢ 6716 F5.00215.%155 1%.30(8-2113008.2<1%.2218- ¢4

(00 64l |51 17.219a [ 5.21%.30%.2H4.0684¢ [3.2218.17

5110 110110 jo 11D
| 10 |10 |10 (0 |ip
a4yl 10l /o [/o |
3 b 10 o[ [0 Jlo
J6 1 10 1/0 {Jjoe | /o lio
15 F 100l |ro |0
A 10 {jollo |10 |10
3 | 10 [ (o 110 [/ [

Salinity Test Temperature 12.5 22 10 ] Jo 140 i0 |0
Sampl ppt (°C) € | 10fl(oflo |l o
Conc. oreQ Init. Fin. { Init. { Fin. | Fin. { Init. Fin. | Init. Fin. 1% 10 |10 | /o lo |LO
0 {2448 487296 024 )48 48] 72) 96 s 10101 )g 1ilc |4
Col 1293 129.#{30.0129.2120.%|31.0 13513125.8135.1 |d53 281255 A5

A 10 [ 10110 1o Lio
)0 1 10 (o | Jolio 14
/7110 1o [ lo lio |
30 1 10 [jo [ lo |lo lio
T 10llo]l% 9 19
g 1101 1olfo 1919

635 1295130.0]9 517013001311 |35./ {75.3135.1 1353 |g4.ol 5.k
a5 |296129.91209]24.7 |20, |49 | 5.1 |25.9]05.2.| 253 [94F[753
s 39,5 179.9 [30€ [ 293 20.6/312.1357 [25.9 | 35 [953 194.60]25.5
50 296 130.1 [39.8129.9 |20 11305 |25.0 |25.8] AS) |64 [34.(p [264 50
log A4 129.9120.720.2]%1.0|D4 |35.2125.8 1252 |35 314 4 | 75

-hwl\)—-\-hwl\)—\-bwl\)—k-bwl\)—\-hww—\-b-b)l\)—tﬁ:(;pu

Tech. Initials | & [® |97 fr @ |65 7 1L 10oliol/o /01
Sample Used: | 4 ) &7 9 1w iio]l T 19 la
104 9 1 10 [0 [ O | [O])p
4 F 10 {g l[o (O l%
33 [ 10 | ¢ | O]t
Dilution Water Batch #: IDM()’I s 4§ 10 | 10 | |0 (01l
Tech. Initials U@ T @& lus
Sample Description; Organism Source: __ A RS
Comments:  FeA7) 5 Ay Date Received: _Jo/icjr7
QA Check: Date of Hatch: [0 /4/91

< - g
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Appendix C
Americamysis bahia (Mysid Shrimp) Chronic Test

Statistical Summaries and Raw Bench Sheets
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CETIS Summary Report Report Date: 13 Nov-07 11:47 (p 1 of 1)

Link/Link Code: 01-5182-7309/0710-T034
Mysidopsis 7-d Survival, Growth and Fecundity Test Nautilus Environmental WA
Test Run No: 02-8283-3561 Test Type: Growth-Survival-Fec (7d) Analyst: Eric Tollefson
Start Date: 16 Oct-07 16:15 Protocol: EPA/821/R-02-014 (2002) Diluent: Artificial Saltwater
Ending Date: 23 Oct-07 15:15 Species: Americamysis bahia Brine: Crystal Sea Marine Mix
Duration: 6d 23h Source: Aquatic Biosystems, CO Age: 7d
Sample No:  18-0619-5398 Code: 1806195398 Client:
Sample Date: 15 Oct-07 07:40 Material:  Oil Refinery Effluent Project:
Receive Date: 15 Oct-07 09:00 Source: Shell Seattle Terminal (WA0001791)
Sample Age: 33h (12 °C) Station:
Comparison Summary
Analysis No Endpoint NOEL LOEL TOEL PMSD Method
18-8310-8617 7d Survival Rate 100 >100 N/A 13.6% Stee! Many-One Rank Test
10-5469-0340 Mean Dry Biomass-mg 100 >100 N/A 17.5% Dunnett's Multiple Comparison Test
Test Acceptability
Analysis No Endpoint Attribute Test Stat Acceptabilty Limits Overlap Decision
18-8310-8617 7d Survival Rate Control Resp 0.925 0.8 -NL Yes Passes acceptability criteria
10-5469-0340 Mean Dry Biomass-mg Control Resp 0.312 0.2 -NL Yes Passes acceptability criteria
10-5469-0340 Mean Dry Biomass-mg PMSD 0.175 0.11-0.37 Yes Passes acceptability criteria
7d Survival Rate Summary
Conc-% Control Type Count Mean 956% LCL 95% UCL Min Max Std Err Std Dev CV% Diff%
0 Dilution Water 8 0.925 0.869 0.981 0.6 1 0.0272 0.149 16.1% 0.0%
6.25 8 0.925 0.869 0.981 0.6 1 0.0272 0.149 16.1% 0.0%
12.5 8 1 1 1 1 1 0 0 0.0% -8.11%
25 8 0.925 0.886 0.964 0.8 1 0.0189 0.104 11.2% 0.0%
50 8 0.9 0.844 0.956 0.6 1 0.0276 0.151 16.8% 2.7%
100 8 1 1 1 1 1 0 0 0.0% -8.11%
Mean Dry Biomass-mg'Summary
Conc-% Control Type Count Mean 95% LCL.  95% UCL Min Max StdErr StdDev CV% Diff%
0 Dilution Water 8 0.312 0.285 0.329 0.226 0.362 0.00833  0.0456 14.6% 0.0%
6.25 8 0.316 0.293 0.338 0.178 0.378 0.0112 0.0614 19.5% -1.04%
12.5 8 0.322 0.313 0.331 0.29 0.354 0.00431 0.0236 7.33% -3.12%
25 8 0.321 0.3 0.342 0.242 0.396 0.0102 0.0558 17.4% -2.8%
50 8 0.332 0.311 0.354 0.252 0.39 0.0105 0.0577 17.4% -6.41%
100 8 0.311 0.301 0.32 0.276 0.346 0.00462 0.0253 8.14% 0.48%
7d Survival Rate Detail
Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep § Rep 6 Rep 7 Rep 8
0 Dilution Water 0.6 1 1 1 0.8 1 1 1
6.25 1 0.6 0.8 1 1 1 1 1
12.5 1 1 1 1 1 1 1 1
25 1 1 0.8 1 0.8 0.8 1 1
50 1 0.8 1 1 0.6 0.8 1 1
100 1 1 1 1 1 1 1 1
Mean Dry Biomass-mg Detail
Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8
0 Dilution Water 0.226 0.362 0.308 0.308 0.272 0.332 0.36 0.33
6.25 0.316 0.178 0.29 0.338 0.358 0.334 0.378 0.332
12.5 0.354 0.306 0.294 0.338 0.334 0.318 0.342 0.29
25 0.27 0.396 0.284 0.374 0.312 0.242 0.314 0.376
50 0.384 0.252 0.356 0.296 0.256 0.336 0.388 0.39
100 0.294 0.276 0.288 0.312 0.346 0.34 0.328 0.302

—
000-089-163-2 CETIS™ v1.6.3revG Analyst: Z ‘: QA: é]
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Shell Harbor Isiand
Americamysis bahia Chronic Survival & Growth
Test Initiation: October 16, 2007

Survival Growth
Concentration Mean % Tare Weight Total Weight Woeight per Mean
% Replicate # Alive % Survival Survival mg mg Mysid® (mg)  Weight (mg)
1 3 60 43.08 44.21 0.226
2 5 100 44.70 46.51 0.362
3 5 100 41.51 43.05 0.308
4 5 100 43.71 45,25 0.308
Control 5 4 80 925 42,53 43.89 0.272 0312
6 5 100 41.03 42.69 0.332
7 5 100 4532 47.12 0.360
8 5 100 42.75 44,40 0.330
1 5 100 42.29 43.87 0.316
2 3 60 47.65 48.54 0.178
3 4 80 43.52 44,97 0.290
4 5 100 42.27 43.96 0.338
6.25 5 5 100 925 44 60 46.39 0.358 0.316
6 5 100 43.98 45,65 0.334
7 5 100 41.96 43.85 0.378
8 5 100 42.34 44,00 0.332
1 5 100 46.82 48.59 0.354
2 5 100 51.75 53.28 0.306
3 5 100 41.91 43.38 0.294
4 5 100 40.71 42.40 0.338
125 5 5 100 100 43.25 44.92 0.334 0322
6 5 100 41,03 42.62 0.318
7 5 100 45.07 46.78 0.342
8 5 100 42.88 44,33 0.290
1 5 100 441 45.45 0.270
2 5 100 40.5 42.48 0.396
3 4 80 40.16 41.58 0.284
4 5 100 42.27 44.14 0.374
26 5 4 80 92.5 37.51 39.07 0.312 0.321
6 4 80 40.09 41.30 0.242
7 5 100 43.92 45.49 0.314
8 5 100 45.48 47.36 0.376
1 5 100 40.88 42.80 0.384
2 4 80 38.93 40.19 0.252
3 5 100 46.82 48.60 0.356
4 5 100 46.22 47.70 0.296
50 5 3 60 90.0 48.87 50.15 0.256 0.332
6 4 80 44 .53 46.21 0.336
7 5 100 43.09 45.03 0.388
8 5 100 40.26 42.21 0.390
1 5 100 43.71 45.18 0.294
2 5 100 45.61 46.99 0.276
3 5 100 43.36 44.80 0.288
4 5 100 39.42 40.98 0.312
100 5 5 100 100 39.71 41.44 0.346 0.311
6 5 100 40.45 42.15 0.340
7 5 100 40.87 42.51 0.328
8 5 100 45,06 46.57 0.302

a- Weight per mysid evaluated using the combined growth & survival endpoint. Divide weight per container by initial mysid count.
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Initial and Final Chemistries

Client:

- Ghell_ Haxbor Islanel

Sample ID:

101507

| -1~

Test No:

Nautilus Check-In #:

Seven Day Chronic Saltwater Bioagsay

w/r;f/m 1615
_lgB3fo7 155
ﬁé}mmmmkj(&s his

Start Date & Time:
Step Date & Time:
Test species:

D1-520

Concentration 0
(ON
pH

2 o B R B

8 -06|8.(6

DO (mg/l)

Salinity (ppt)

5‘ l b\Z

Temperature (°C)

Concentration

le.2s
pH

DO (mg/l)

Salinity (ppt)

Temperature (°C)

Concentration
[Z ’ g
pH
DO (mg/l)

Salinity (ppt)

Temperature (°C)

Concentration
25
pH
DO (mg/l)

Salinity (ppt)

Temperature (°C)

Concentration
SO
pH

DO (mg/h)

Salinity (ppt)
Temperature (°C)

Concentration

10
pH

DO (mg/l)

Salinity (ppt)

Temperature (°C)

Tech Initials:

Dilution Water Batch #:

Sample Description:

Organism Source:

Nautilus Environmental
“Washington Laboratory

5009 Pacific Hwy. E., Suite 2
Tacoma, WA 98424

QA Check:

Date Received:
Date of Hatch:

HI-SHELL001246
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7 Nautilus Environmental Raw Data Sheet

Washington Laboratory Mysid Shrimp
5009 Pacific Hwy. E., Suite 2 (Americamysis bahia)
Tacoma, WA 98424 Mysid Survival
Client: Shedl Harbor 18 land Test Number: g7/0-To34%

Sample ID: WET-1-ol507

Co or Cont.

=

Mean %
e b
v ]

=
(o]
"9
v,'{<
7]

o

| Survival

=

43

27

Y

34

20

g

.25

Z3

3z

e

o

2-

31

27

g

25  |" 3

35

S

23

mﬁmmmhmmmamm@@mamumw
N[O 6|00 |00]F| | 0 | D[ [ ||| b | |2

=

{

Ho

&
fmmmmmqqmmm¢mhmmw¢%mwwi

29

[

wivdlanlealwin={c Q| N|A|WIN|[=IRI I[N S| W N -

’UIUIUIUIUIUIUIUIUIUIUIUIUIUIUIUIUIUIUIUIUIUIUIUI

Technician Initials

;'WU\U\L;\ AR AN A AT Iy N A Iy o v e [ jovge fy

S

il
ﬁf@
ook

J#mmmummmmahmmuxqm%mqim@mm

Feeding Times:
QA check

Comments:

HI-SHELL001247

0

1 795 2 639 34l5 mmasﬂ56ﬁﬁ

J13¢ 1755 eog K14 s Isys Igls




“Nautilus Environmental 7 Raw Data Sheet

Washington Laboratory Mysid Shrimp
5009 Pacific Hwy. E., Suite 2 (Americamysis bahia)
Tacoma, WA 98424 Mysid Survival
Client: Shetl Hirbor |sland Test Number: 07/6-To34

Sample ID: WET-(-10501

Conc'n or Cont.

~
o
¥

Days Mean %

‘sﬁ%

Survival

2 4
39
22
19
41
.2
/D
I
Y2 5
3D
Z|
24
1
2
44
17
100 7
28
1Z
NS
4
H2
3%
13

Technician Initials

v

0l DYyl by bylin [ Y R LI 0y [ | N0 | O F | o] F| Dy 12

1

40\\3\\!\ A JORE TGy O\K[\:&J\ U\(J\‘ N =] i

R T T Y % O 2 B i 1% B = (N Y[

DI A N B WIN =R I NP W N =IO ~J)|U R Wi =
ittty njhjn ey jh

s oln b apfafarER aD i kalab 1410 14 |

*jmmmmmmmmﬁmiwmm¢@mWM¢w£mm

<100 |0 | |0 @O || Dn [ | | = Iy I L i |

Z&WWAﬂﬂﬁ@q%ﬂ&Wﬁﬁiﬁqﬂﬁinnq

&
o

Feeding Times: 0 1.945 2 830 3 g/5 4240 5 215 6 ?15
173¢ 17ss Teoo TI3 FIl5 Jsps éls

QA check

Comments:
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" Nautilus Environmental
Washington Laboratory

5009 Pacific Hwy. E., Suite 2

Tacoma, WA 98424

Raw Data Sheet
Mysid Weights
Seven Day Chronic Bioassay

Client: 6}’)(;// /‘k{/{ bey /5 lanAd Species: Americamysis bahia
Sample ID: WET-1- 101507 Test Number: 07/0-To34
(70 panwt. | pan+ mysid | mysidwt.| # |avg. per mysid| avg. per conc.
Conc. Cont. | Rep. (gm) (gm) (mg) |mysids (mg)
(on/ Y 1 | ,p4%08| .oyda| 3
s 2 | 04470 | .0465] 5
43 3 1.04151 | 04305~ 5
27 4 |.o427!l |  oH45395 5
48 | 5 |.0425% | .0u339 4
24| 6 |.04i03 | .pHat9 5
20 7 1.04532 | .pdFio~ 5
i 8 |.04235 | 0444 D 5
(.25 23 | 1 |.04229 | .043%7 5
32 | 2 |.0436S | .o4354 3
G 3_[.04252 | 04497 al
Yl 4 |.0429F | .04390 5
Z 5 |.o4Ybo 0439 5 i
3) 6 |.043298| 04505 5
27 7 1.0419¢ 7 >, 04335 5
g 8 |.oda34 | .o44po 5
125~ 3 1 | 04082 .o04859 5
3S” 2 |.05175 1 .09%2% 5
4s 3 .0419] 04223 5
33 | 4 |.040F] | .o48dp 5
] 5 1.04325 ] .o4yga~
) 6 04103 . 04200 D2~
29 | 7 |.04507F| .046738
/o | 8 |.04288 | o433
Tech Initials: | @@ > MR,
Date/Time in: 10/a3/07 1SS Oven temp. (°C): 40 QA Check: {7
Date/Time out: 10 /25 /07 LLOD Oven temp. (°C): (0
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" Nautilus Environmental
Washington Laberatory
5009 Pacific Hwy. E., Suite 2
Tacoma, WA 98424

Raw Data Sheet
Mysid Weights
Seven Day Chronic Bioassay

Client: 5h el Hourbor 1S land Species: Americamysis bahia
Sample ID: weT- V- [50] Test Number: _J7|0-To3y
zo pan wt. | pan+ mysid | mysid wt. # avg. per mysid| avg. per conc.
Conc. Cont. | Rep. (gm) (gm) (mg) mysids (mg)
25 14 1 | .ouqio] .o4s4s5 5
27 2 ,04050 | 04248 S
22 | 3 | ,040) | .odi5¥ 4
19 4 | . o4t | . oudiyd 5
47 | 5 |.03F51 | .0390% b
Sl 6 |.o4o09 | .oH4i30 l
/D 7 ].0439% . 04549 5
1% 8 l.ods43 | .o47F3BG 5
§o 25 | 1 |.040%g | .oYaso 5
30 | 2 |.,0%892| .o04019 Y
Z| 3 040632 04360 5
24 4 |.04022| .047F%Fo 5
" 5 |.0483F | .05015" 3
2o | 6 |.odysz | . 0Y4ga 4
Hd 7 1.04%09 .04503 5
# | 8 | .0403G| o422 5_
[0D 7 1 | o437 | .odsig 5
2% 2 . 0Y S . 04699 5
1z 3 |.04326| 04430 5
s 4 |.0394~ | .04098 5
o 5 .0%7%| .oy 5
Hz. 6 | .04o4Ys | .o4als
38 | 7 | .odogF | .o4asy
2 | 8 | .o4906 | . 04H65T
Tech Initials: | (® W
Date/Time in: }oja_g/a? 15/5 Oven temp. (°C): 60 QA Check: ((gr

Date/Time out: j0/2s/03 1\o

HI-SHELL001250
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Appendix D
Atherinops affinis (Pacific Topsmelt) Chronic Test

Statistical Summaries and Raw Bench Sheets
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CETIS Summary Report

Report Date:
Link/Link Code:

13 Nov-07 11:47 (p 1 of 1)
17-5068-6967/0710-T032

Pacific Topsmelt 7-d Survival and Growth Test Nautilus Environmental WA
Test Run No: 06-9461-4074 Test Type: Growth-Survival (7d) Analyst:  Eric Tollefson

Start Date: 16 Oct-07 14:45 Protocol: EPA/600/R-95/136 (1995) Diluent: Artificial Saltwater

Ending Date: 23 Oct-07 14:45 Species: Atherinops affinis Brine: Crystal Sea Marine Mix

Duration: 7d Oh Source: Aquatic Biosystems, CO Age: 10d

Sample No:  18-0619-5398 Code: 1806195398 Client:

Sample Date: 15 Oct-07 07:40 Material:  Oil Refinery Effiuent Project:

Receive Date: 15 Oct-07 09:00 Source: Shell Seattle Terminal (WAQ001791)

Sampie Age: 31h (12 °C) Station:

Comparison Summary

Analysis No Endpoint NOEL LOEL TOEL PMSD Method

12-0440-7190 7d Survival Rate 100 >100 N/A 9.1% Steel Many-One Rank Test

06-8594-5832 Mean Dry Biomass-mg 100 >100 N/A 22.9% Dunnett's Multiple Comparison Test

Test Acceptability

Analysis No Endpoint Attribute Test Stat Acceptabiity Limits Overlap Decision

12-0440-7190 7d Survival Rate Control Resp 0.96 0.8 -NL Yes Passes acceptability criteria
06-8594-5832 Mean Dry Biomass-mg Control Resp 1.51 0.85 - NL Yes Passes acceptability criteria
12-0440-7190 7d Survival Rate PMSD 0.091 NL - 0.25 No Passes acceptability criteria
06-8594-5832 Mean Dry Biomass-mg PMSD 0.229 NL-0.5 No Passes acceptability criteria
7d Survival Rate Summary

Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% Diff%
0 Dilution Water 5 0.96 0.927 0.993 0.8 1 0.0163 0.0894 9.32% 0.0%
6.25 5 0.96 0.927 0.993 0.8 1 0.0163 0.0894 9.32% 0.0%
12.5 5 1 1 1 1 0 0 0.0% -4.17%
25 5 1 1 1 1 1 0 0 0.0% -4.147%
50 5 1 1 1 1 1 0 0 0.0% -4 17%
100 5 1 1 1 1 1 0 0 0.0% -4.47%
Mean Dry Biomass-mg Summary

Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% Dift%
0 Dilution Water 5 1.51 1.42 1.61 1.26 1.83 0.0454 0.248 16.4% 0.0%
6.25 5 1.42 1.34 1.51 1.06 1.62 0.0402 0.22 15.5% 5.94%
12.5 5 1.4 1.35 1.45 1.2 1.52 0.0247 0.135 9.65% 7.53%
25 5 1.52 1.41 1.63 1.1 1.88 0.0543 0.297 19.6% -0.13%
50 5 1.69 1.59 1.79 1.32 2.04 0.0484 0.265 15.7% -11.4%
100 5 1.58 1.51 1.65 1.29 1.8 0.0351 0.192 12.1% -4.49%
7d Survival Rate Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

0 Dilution Water 1 1 1 0.8 1

6.25 1 0.8 1 1 1

12.5 1 1 1 1 1

25 1 1 1 1 1

50 1 1 1 1 1

100 1 1 1 1 1

Mean Dry Biomass-mg Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

0 Dilution Water 1.83 1.55 1.26 1.67 1.27

6.25 1.44 1.06 1.57 1.44 1.62

12.5 1.49 1.2 1.33 1.46 1.62

25 1.38 1.67 1.56 1.1 1.88

50 1.8 1.62 2.04 1.32 1.66

100 1.29 1.55 1.7 1.57 1.8

Analyst: ‘7("

000-089-163-2

QA: j’(;j’

CETIS™ v1.6.3revG
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HI-SHELL001253

Sheil Harbor Island
Atherinops affinis Chronic Survival & Growth

Test Initiation: October 16, 2007

Survival Growth
Concentration Mean % Tare Weight Total Weight  Weight per  Mean Weight
% Replicate # Alive % Survival Survival mg mg Fish * (mg) (mg)
1 5 100 39.32 48.45 1.83
2 5 100 43.55 51.29 1.55
Control 3 5 100 96 45.45 51.74 1.26 1.51
4 4 80 39.25 47.60 1.67
5 5 100 39.58 45.94 1.27
1 5 100 4552 52.72 1.44
2 4 80 39.26 44,54 1.06
6.25 3 5 100 96 38.84 46.69 1.57 1.42
4 5 100 38.76 4597 1.44
5 5 100 44.74 52.82 1.62
1 5 100 41.47 48.94 1.49
: 2 5 100 47.30 53.30 1.20
12.5 3 5 100 100 42 .44 49.07 1.33 1.40
4 5 100 43.38 50.69 1.46
5 5 100 39.38 46.99 1.52
1 5 100 51.17 58.06 1.38
2 5 100 41.46 49.79 1.67
25 3 5 100 100 45.27 53.06 1.56 1.52
4 5 100 43.99 49.48 1.10
5 5 100 42.90 52.32 1.88
1 5 100 38.09 47.11 1.80
2 5 100 49.99 58.08 1.62
50 3 5 100 100 41.07 51.27 2.04 1.69
4 5 45.01 51.59 1.32
5 5 100 38.25 46.55 1.66
1 5 100 4147 47.92 1.29
2 5 100 42.47 50.23 1.55
100 3 5 100 100 39.59 48.09 1.70 1.58
4 5 100 47.35 55.21 1.57
5 5 100 40.05 49.05 1.80

a- Weight per fish evaluated using the combined growth & survival endpoint. Divide weight per container by initial fish count.




Initial and Final Chemistries

Seven Day Chronic Saltwater Bioassay

Client: Shedl }h{bp{ /s ans Start Date & Time: IO//6'/O’7 1495
Sample ID: WET-1- 1601607 Stop Date & Time; (0/73/07 445
Test No: o-TP32 Test species: erindos _aflinis
Nautilus Check-In #: T- 0T7-5lp '

Concentration
tLonN i B
pH . A . A . . )

DO (mg/l) 4 . . . . fo. . . . . )

Salinity (ppt) 31249 5 130, 0 129.0 |24. F124.%4 | 2 A, 29, .

Temperature (°C) 1904 | 20.%2[{49 1204 |30 120.8 ZO.ZD 204 17204 {205 150.] 130.3 130.9 [70.1

ays .

Concentration 0 1 2 3 4 5 6
.25 _init | final ] it | final | it | Bl | doie | final | inie ] fin;
pH %]7 13.0¢ |8.25] 1941 %.057.9818.10 | 799 |4 |79 |3. 4 QA 114

DO (mg/l) £6 |- F] 6A[6R 5.6 7.0 1569 |7 | Ca |63 |61 |63 (43

Salinity (ppt)  |39.Y 129.% [29.9 [30.413%4 1293245 [30.2 | 24 (,|A9.% 1395 139.% | 325 za.8

Temperature °C) | 309 | 20.%(20.) {884 |W.0 [20F [Z0.4 | 204 [ 201 (B¥¥ 303 [30,2 [30,9 [Z0.0

0.1 Days go_s‘”

Concentration 0 1 2 3 4 5 6
12.5~ it | final | init | findl | it ) final | inig | final | init | el | mie | fidal |
pH 19 1210 2.2 304 (498 (.01 18/ |76 4.8 [19F [8.33|L]6 |3.35 7.9F

DO (mg/) Chblb.ol s |62 6% 158 (2.3 |57 b1 6% |69 62 (6.7 (b4

Salinity (ppt)__[29.6 1299 [29.5 202 |39, 7 [29-2[2a.¢_30.0 [29% (299 1395 [29.7 |29.5 726

Temperature (°C) | 309 [20.%[20.1 [90,] [20.3 [20.9 2.5 [21.0120.71306 [303 139.3 [ 30,7120
Days

Concentration 0 1 2 3 4 5 6
pH 3.2 1912 13.20{90719.19 18.05 2.2 |43 F%D 296 1844 [ 7. .

DO (mg/l) € 1.4 1¢3]63 (€.0/%.915.7 [o7 (60 |63 6.1 |67 |46

Salinity (ppt) 294 [29.9 129.9 [ 30.4| 9.8 129-5 |29.8 | A 4.7 13977 oD 39,7 1296 124.9

Temperature (°C) | Q0.-] |20.3 | 0.1 | 30.] 130.6 120.F|20.%3 | 20% (204 |70.5 | 300 |304 | 199 (144

Days 39,59

Concentration 0 1 2 3 4 5
S_D }{&y ) final %v s 7 7 ; ‘ j%*;‘ ;{as @) ‘
pH $.25/8.19 |8.2% | 4,10 [8.d€ [3.1018.2% |¥.0¢ |S. /

DO (mg/l) 6.7~ 108 64|68 [5.8 [74 [57 oLy ¢33 167

Salinity (ppt) | 394 1299 [30.1 120,7139.9 129G (30 |30.] (794 [39.6 [29.5

Temperature (°C) | 0.9 120.5 {12.9 1 20.91 {95 120.9 ZO.OD L1200 | 30.5 1 19.4
ays

Concentration 0 1 2 3 4 5
pH 832 13-21 |40 %] |8.7%18.23/950 [ F.15, % 210 | 837

DO (mg/l) 72 6.0l 216D £ |5+ |74 [WI41T71 [ex |69

Salinity (ppt) 29.6_129.9120.8 309 130.3[20.0(203 (304 [7971391 | 227

Temperature °C) |30.4 | 20.5|19.9 [ 20.41/9.) |21.0(A.3 P08 (|48 |05 | 9]

Tech Initials: %1 (% | (W [¢F U 1 | M |5 10s [k [T

Nautilus Environmental
Washington Laboratory
5009 Pacific Hwy. E., Suite 2
Tacoma, WA 98424
Dilution Water Batch #: ZO{ ‘ﬂl 01 Aéw
QA Check: k1
Sample Description:
Organism Source: 4Bs Comments: Jﬁﬁw—w—mﬂ—g A ki
Date Received: )0/}5/0'7
Date of Hatch: lg/e /a7
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Nautilus Environmental Raw Data Sheet

Washington Laboratory Pacific Topsmelt
5009 Pacific Hwy. E., Suite 2 (Atherinops affinis)
Tacoma, WA 98424 Larval Survival
Client Name: Shell Harbo, 1S land. Test No.:  D7/0-TD3Z
Sample ID: WET-1-1pI507
£
07 f _ Days Mean %
onc. |Cont.| Rep. ’ 1 6 | 7 | Survival
tonN 12- 1 515 |8 S 15 5 < 5
29 2 515 | S |5 £ S S
b 3 5., 18 5 |8 s |15 |s
| 4 |5 |29y | 4w |4 [4 |4
23 | S 5 15 S5l | |S |5
o | 28| 1 | 5 |5 |58 5 1g |5 15 'S
22- 2 | 5 1S |5 |14 {4 [T |4 |4
24 | 3 5 |s |s 5 |5 s | £ s
b | 4 5 1S |15 |5 15 s |5 |5
2 | 5515 |5 15 b |5 s [3
12.S 271 1 | 5|5 |5 |5 5 S5 1S 15
o 2 5 18 5 5 5 < S g
20 3 5 |« =) 5 15 = =) 5
(7| 4 S s S |5 15 S 1S 5
ol 5 5 s 5 15 ¢ S |5 S
25" / 1 S 1g 8 |5 15 S | S s
9 2 5 1% 5 5 15 5 |s )
s | 3 5 |5 g |5 |S s |5 5
g1 4| 515 |5 1515 |45 |5 |5
2p| 5 5 < S 15 15 |5 1S5 158
So 2l 1 S g s |5 15 |S |& 5
7 2 5 |5 515 |5 |g |5 5
ks 3 5 |8 5 s < | S s g
13 4 5 |5 5 5 & s 5 <
25| S 5 15 S5 |5 1s 185 |5 15
/00 11 5 e 5 | ¢ s |15 1§ |5
2, 2| 5 |5 £ 1si1cls5 |s |s
9 | 3 5 B S 5 15 |5 |s g
3 4 5 15 S S 15 |5 |< [
g1 5] 5{s |5 |5 ]<s [5 1s 15
Tech Initials o s [t /M s 10 1= | M

Feeding Times: 0 1. 945 2450 3415 4120 5 715 6 %15
ceame (36 1155 106 [@F VA5 1545 5

Comments: QA Check Zéf
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Nautilus Environmental
Washington Laboratory
5009 Pacific Hwy., E. Suite 2
Tacoma, WA 98424

Fish Weights
Seven Day Chronic Bioassay

Client: é)’\(, / J M’{ b&f / < /W Species: A. affinis
Sample ID: WET -1-DI5 07 Test No: D 7/0~ T432
cont. pan wt. pan + fish fish wt. # avg. per fish | avg. per conc.
Conc. # rep. (gm) (gm) (mg) | fish (mg) (mg)
LON 1Z 1 {.0%3932 . 04349 5
29 2 |.04355°| .051389 5
G | 3 [.o4545 | 05174 5
I 4 1.02925 | .o4Fo0 4
231 S5 1.0%2995 | .o4s594 5
285 | 2% 1 |. 04558 | .052F 2 5
22-| 2 |.0%92(| .04454 4
Z4 | 3 1.03834 | .04669 5
le 4 1.038F e .0459F 5
2- 5 |.odu2y | 05282 5
126 1 27| 1 |.o4i47]| .oH894 5
q 2_|.0M%30p | .05330 5
20 | 3 (.0o4a44 | .o4907F 5
e 4 |.0o4238 1 .05069 5
(D S |.0329381 .04699 5
Zs~ l 1 |.05)lF | .05%06 5
9 2 |.o414¢ 04939 5
S 3 |.0452F | .05%00 9
i | 4 1.04399 | .0494% 5
5 |.o4890 | .0522%2~ 5
SO Z| 1 ].p380a | .o4ZU 5
F | 2 [.04999 | .05%0% 5
5| 3 |.oHd[oF | .o512%F 5
12 | 4 |.ods0] | L0559 5
25| S 02825 | .0H (55 5
(0 | 4o | 1 |.o4i4F| 04292 5
2l 2 [0424F | 05003 5
19 | 3 1.0%959 | .oH4%09 s _
2 4 |.04%25| .05521 5
g | 5 [.o4pos | 04905 5
Tech Initials:| (2 (W
Date/Time in:_[p/25 /444 Oven temp. (°C): (/.0 QA check Kf

Date/Time out: j0/25/pF || 00

HI-SHELL001256
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Appendix E
Bioassay Testing Checklists

HI-SHELL001257



WET TESTING BIOASSAY CHECKLIST
MARINE ACUTE TOXICITY - 48-HOUR STATIC-RENEWAL TEST USING AMERICAMYSIS BAHIA

Sample ID Number: M/E 7"/ /0/ 54 7 Date: / o/l ]z/ 07

Project Name: Speld fastdr ol etd NPD Uﬂ; p Laboratory ﬂ

EPA Test Method; EPA-821-R-02-01 Personnel: /' : R-C /a//g;fé
(Circle method to verify Z ; :’ E ]‘ A "o

CHAIN-OF-CUSTODY No Comment

Are all Chain-of-Custody (COC) forms included with the sample(s)?

Correct number of water samples received?

Is the COC form completely filled out, signed, and dated?

\\\\«E

Sau.f/«.r A ved
@i Yy

Was the sample container temperature recorded and within the control limits (4°C)?

TEST PROCEDURES

Equipment was calibrated?

Test salinity is set to project specific salinity?

Water samples kept at 4°C?

Testing initiated within 36 hours of sample collection?

334
4

Mysids are 1-5 days old, within 24 hours of same age?

Mysids acclimated to 25 + 1°C?

Randomization sheets prepared?

Control prepared?

Dilution concentrations prepared to correct specifications?

Test chambers randomized?

pH, DO, salinity and temperature measured, recorded, and within acceptable
_parameters?
Ten mysids added to test chamber?

NANANENERNANANANENENENAN

Environmental chamber at 25 = 1°C with 16 hours light/8 hours dark photoperiod?

48-Hour Static-Renewal Test using Americamysis bahia Page 1 GEOENG,NEERW
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YES | NO | COMMENT

DAILY MONITORING

Test chambers rearranged according to concentration each day?

pH, DO, salinity and temperature measured and within acceptable parameters?

Mysids fed once daily

Surviving mysids counted?

Tanks cleaned?

3\5 4r£ME*IPI“ k‘

Effluent renewal at 24 hours?

Test ended within 48 & 2 hours of start time?

NECAEAYAY YA

DATA REVIEW

Test acceptability criteria met?
e  Mean control survival > 90%
Records are complete with no missing data?

NN

Comments:

_(a Salin t Lfl of 1§ boyss [avroiAue GeAon 75&
07 - 05/5 /mééz{fo/ liwn o/ mlm[m{/{ a7[ /CCMJ/{/
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WET TESTING BIOASSAY CHECKLIST
MARINE ACUTE TOXICITY - 96-HOUR STATIC-RENEWAL TEST USING MENIDIA BERYLLINA

Sample ID Number: WET--[015077 Date: IQ//b/ 67

Project Name:  Shof farber Islwmd  NPDES "“i? Laboratory: Yalibes £ WWW

EPA Test Methody” EPA-821-R-02-0 Personnel: @, « Tellefan, jl,/ ﬁ,ﬁaﬂ/
(Circle method to veri§ éf "z 7; 1”4 J \A/A

CHAIN-OF-CUSTODY Yes | No Comfnent

Are all Chain-of-Custody (COC) forms included with the sample(s)? v

Correct number of water samples received? \/

Is the COC form completely filled out, signed, and dated? e

Was the sample container temperature recorded and within the control limits (4°C)? |. ‘ Sam S KRG S v
wfin 44

TEST PROCEDURES

Equipment was calibrated?

Test salinity is set to project specific salinity?

D

Water samples kept at 4°C?

Testing initiated within 36 hours of sample collection?

32h

Fish are 9-14 days old, within 24 hours of same age?

/2o ofef

Fish acclimated to 25 + 1°C?

Randomization sheets prepared?

Control prepared?

Dilution concentrations prepared to correct specifications?

Test chambers randomized?

pH, DO, salinity and temperature measured, recorded, and within acceptable
parameters?
Ten fish added to test chamber?

D0 Lot =4 ple
Ww?ﬁ’%m

NBEA \\\\\\

Environmental chamber at 25 + 1°C with 16 hours light/8 hours dark photoperiod?
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YES | NO | COMMENT

DAILY MONITORING

Fed animals once prior to 48 hour renewal?

Test chambers rearranged according to concentration each day?

pH, DO, salinity and temperature measured and within acceptable parameters?

80% of test solution renewed at 48 hours?

Surviving fish counted?

Tanks cleaned?

Test ended within 96 + 2 hours of start time?

ST IN Ngd SN

DATA REVIEW

Test acceptability criteria met? v
* Mean control survival > 90%

Records are complete with no missing data? v

Comments:
Q) Tempera free petwde 9 _al TZ 4  wait MKA
e boo Y0 Laf cosled. Environmetof
Clacide yigs al amproprile Fempuatve sz oo/
it bus wece kel of. CorecAve Gohin trvu
07-026 (omplebed anll  aves ladle . F ne
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WET TESTING BIOASSAY CHECKLIST
MARINE CHRONIC TOXICITY - 7 DAY STATIC-RENEWAL TEST WITH AMERICAMYSIS BAHIA

Sample ID Number: WgT-1-101507, WET-2-/0170) Date: (O//b/o )

Project Name: Sluw(,lr(mbw lillbiw( NTDES Wg_rs{éLaboratoryggMM/AéM»&/
EPA Test Method:@émod 1007.0_*"" " Personnel: &Gl Jdle fo,, Mar,n Lvan Aol @m&

TFnolshe [oundise L.z Tedli

CHAIN-OF-CUSTODY Yes | No | Comment
Are all Chain-of-Custody (COC) forms included with the sample(s)? /
Correct number of water samples received? v
Is the COC form completely filled out, signed, and dated? L
Was the sample container temperature recorded and within the control limits (4°C)? v
TEST PROCEDURES
Equipment was calibrated? L
Test salinity is 30 % 2ppt? l/
Water samples kept at 4°C? /
Testing initiated within 36 hours of sample collection?
v S5
Test animals are 7 days old, within 24 hours of same age? % 6
Randomization sheets prepared? L
Control prepared? L
Dilution concentrations prepared to correct specifications? /
Test chambers randomized? v
pH, DO, salinity and temperature measured, recorded, and w hig} acceptable |
parameters?
Mysids added to test chambers? W
Environmental chamber set to 26°C with 16 hours light/8 hours dark photoperiod? e
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YES | NO | COMMENT

DAILY MONITORING

Test chambers rearranged according to concentration each day?

pH, DO, salinity and temperature measured prior to water change and after water
change during the 7 day period? Are the measurements within acceptable
parameters?

Tanks cleaned?

90% test solution renewals conducted?

Surviving mysids counted daily?

Mysids fed twice a day on Days 1-6?

Mysids dried on Day 7?

NATAIAYANANA VA

Mysid weights measured?

DATA REVIEW

Test acceptability criteria met?

e  Mean control survival > 80% v’
®  Average dry weight > 0.20 mg per surviving mysid in control
Records are complete with no missing data?
Comments:
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WET TESTING BIOASSAY CHECKLIST
MARINE CHRONIC TOXICITY - 7 DAY STATIC-RENEWAL TEST WITH ATHERINOPS AFFINIS

Sample ID Number: WET - [~ (o /§67 WET-2-19/767 Date: /O//é/d7

Project Name: ( Pty WET Laboratory: A wh /. /i

EPA Test Method"- 2s/5 Personnel: Tel! y Pl
Lo fla k1 H1eg Mol Le/fcfw(?p

CHAIN-OF-CUSTODY | Yes | No| comment

PA /600/R-95/136
i ethod to verify)

Are all Chain-of-Custody (COC) forms included with the sample(s)?

Correct number of water samples received?

Is the COC form completely filled out, signed, and dated?

UV

Was the sample container temperature recorded and within the control limits (4°C)?

TEST PROCEDURES

Equipment was calibrated?

Test salinity is 30 + 1ppt or 34 + 2 ppt?

Water samples kept at 4°C?

Testing initiated within 36 hours of sample collection?

Test animals are 9-15 days old?

Fish acclimated to 20 + 1°C?

Randomization sheets prepared?

Control prepared?

Dilution concentrations prepared to correct specifications?

Test chambers randomized?

pH, DO, salinity and temperature measured, recorded, and within acceptable
parameters?
Fish added to test chamber?

SENTE NS SEPSISENN] NN NN

Environmental chamber at 20 = 1°C with 16 hours light/8 hours dark photoperiod?
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YES | NO | COMMENT

DAILY MONITORING

Test chambers rearranged according to concentration each day?

pH, DO, salinity and temperature measured prior to water change and after water
change during the 7 day period? Are the measurements within acceptable
parameters?

Tanks cleaned?

Test ckaftﬁwa
|4 L$1Y4 A)
“ @Z? “

75% test solution renewals conducted?

Surviving fish counted daily?

Fish fed twice a day on Days 1-6 with morning feeding at least 1 hour prior to water
change?
Fish rinsed with DI on Day 77

Fish dried on Day 7?

Fish weights measured?

NEVAVAVEAVNAVAVNE A

DATA REVIEW

Test acceptability criteria met?
e Mean control survival > 80%
e  Mean dry weight per fish > 0.85 mg in the control v'
e  MSD <25% (survival) and MSD <50% (growth)
e  Copper LCs for survival <205 pg/L

Records are complete with no missing data? v

Comments:
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Appendix F
Sample Check-In Sheet
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Nautilus Environmental
5009 Pacific Hwy East, Ste. 2
Tacoma, WA 98424

Sample Check-in Information

Client: Fij Sy I‘V#/IMK/IZW/ /5[, / / Tests Performed: “K . - Sample Desgdptidgl; .
SampleID:  §dey) WET Test ID No(s).: o ‘
Sampie ID: ‘,
Log-in No. (07-xxxx):|.0 v
sample Collection Date & Time:| (s /< /67 074y [0A%oF 032D
Sample Receipt Date & Time:| 10 /15/o7 0400 |10/i2/63 104F Lo/{q oy _wog
Check-in Temperature (°C) 17 .0 “_ 2
Temperature OK? ® N @ N
DO (mgiL) z.0 %.9
pH (units) .84 %+ ?,L[—
Conductivity {(uS/cm) 70 64 . 6'
Salinity (ppt) S j@’
Tit. Vol / Sam. Vol. / Alkalinity (mg/L)* 03126 113
Tit. Vol. / Sam. Vol. / Hardness (mg/Ly**| .4 [ 24 [5}, 18125 171
Total Chiorine (mg/L) <6.03 O-1
Total Ammonia (mg/L) Z , ya ]
Technician Initials M ®

* = mgil as CaCO,, "= Measured for freshwater samples only, NA = Not Applicable,
NM = Not Measured

Freshwater Tests:
Control/Dilution Water Source: testtype:_ 8:2 (DMW) MHW Other: ______ Alkalinity: Hardness:
Control/Dilution Water Source: testfype: ___ 8:2(DMW) MHW Other: ___ Alkalinity: Hardness:
Additional Control? Y N = Alkalinity: Hardness:

Marine Tests:

Alkalinity: {20 Salinity: _2A.2—
Akalinity: 1720 salinity: 249 .7

Additional Control? Y N = Alkalinity: Salinity:
Sample Salted w/ artificial salt? Y N If yes, what ppt? test type:
Sample salted w/brine? Y N If yes, what ppt? test type:

Comments: Temperature for grab sample must be 0-20°C if received within 1 hour of collection time, 0-12°C if effluent received within

4 hours of collection time, and 0-6°C for all other samples.

-
QC Check: K"l
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Appendix G
Chain-of-Custody Forms
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J\/ autilus Envivormental Chain of CUStOdy

(] CALIFORNIA WINGTON (] BRITISH COLUMBIA
5550 Morehouse Drive « Suite 150 5009 Pacific Highway East» Suite 2 8664 Commerce Court
San Diego, Colfomia 92121 Tocoma, Washington 98424 Burnaby, Brifish Columbia, Canoda V5A 4N3 )
Phone 858.587 7333 Phone 253.922 4294 Phone 604.420.8773 ; / . / v ( /
Fox 858.587.3961 Fax 253.922.5814 Fax 604.357.1361 Date 7/ 01 /q' 0/)’?099 of
A , . ( /
Sample Collection by: Ruseld 5% Ls.,e/\. , PET Enife. z\/ ANALYSES REQUIRED
Report fo: Invoice to:
Company?LS é-f\UtYa/\rV\,.uM Company §h(/(( ™ ;\
Address 9 L& LQ, ezzf/t LVUR_ b/tVQ— gk l"? Address \i\:'
™~
City %Llﬁ gus StoteW\['\' Zip Foss™ City State Zip N
Contact EJ \l {‘é‘\«(&m ~ Contact T’\%» \Q TaY A Lv. S &g
Phone/Email "( L8 - 63 F (G0 S Phone/Email §
SAMPLE ID DATE TIME MATRIX CO'?YTf,‘éNER ggmiﬁﬁ&g COMMENTS 3
ed-Y-lsl90% ']g/jq/a}ogt( iJ %‘3&( f X

PROJECT INFORMATION
CLUENT ./
sk ((

PO.NO.PEY
8?/?{ ool-o\

srﬂ%{;vu\;w ) W %)\

RELINQUISHED BY {CLIENT) RELINQUISHED BY (COURIER]

SlgncmreQ / WE{M\ (Txme} {Signature) {Time)

Printed M) J ngthlA 5{% /’//%J? {Printed Name) (Date)
Comeery) "5SS Pl ufﬂ‘/ (Company)

RECEIVED BY {COURIER)

'

Signature) (Time)

Printed Name) {Date)

Company)

Additional costs may be required for sample disposal or storage. Net 30 unless otherwise contracted. DISTRIBUTION: WHITE - Naufilus Environmental, COLOR - Originator
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hain of d
! .
autitus Envivonmental (] CALIFORNIA [ WASHINGTON [ BRITISH COLUMBIA Chain of Custo y
5550 Morehouse Drive « Suite 150 5009 Pacfic Highway East = Sutte 2 8664 Commerce Court
San Diego, Califomia 9212 Tocoma, Washington 98424 Burnaby, British Columbia, Canada V5A 4N3
Phong 858.587.7333 Phone 253.922.4296 Phone 604.420.8773 M / 7’ ( /
Fax 858.587.3961 Fox 253.922.5814 Fax 604.357.1361 Date / / 7(} ”~ Page of
Sample Collection by: ‘E"\/Sg/l /kg‘i.b (S-‘b\_ ANALYSES REQUIRED
Report to: Invoice fo:
Company P‘Pé’,g @“j hy\m‘e\}ﬁ/( Company 5 A/Q// ‘/ Lo
Address LL Bd{él/u Qﬂf ﬂ-ﬁ j&gl Address 4 &
City YU State WY Zip 48’0"7 City State Zip S N
Contact BTl : Contact F f&'ﬂﬂ}c- "77{114‘ /\A (@] Q\g
Phone/Email L/ VS’ é 3 g’ /9 =) ( Phone/Email \W
Y
SAMPLE ID DATE TIME MATRIX CO'}??ENER ggm%ﬁg& COMMENTS g
ek 2 oo mesze| oo [Bly |

[

PROJECT INFORMATION

CUENT §M

PO.NO. FCS //’ 7j-

0/

Additiona! costs may be required for sample disposal or storage. Net 30 unless otherwise contracted.
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RELINQUISHED BY (CLIENT)

Y s

RELINQUISHED BY (COURIER)

Signatgre) ’M XT‘/ {Time} | (Signature) (Time)
1012-0F |

Prlnk?)(me)\) EC%IA Q{7 { {Date) | (Printed | me) N {Date)

Company) Péj é/\ [j;f: ‘ / {Compan

ECEIVED BY (COURIER)

{Time})

(Date}

DISTRIBUTION: WHITE - Nautilus Environmental, COLOR - Originator



N aut in of d
Autilus 6KUW.OKM6WCA( {7 CALIFORNIA MASHINGTON [J BRITISH COLUMBIA Chu“‘ 0 CUSto y |
5550 Morehouse Drive « Suite 150 5009 Padfic Highway Fost » Suite 2 8664 Commerce Court
San Diego, Calfomia 92121 Tacoma, Washington 98424 Burnaby, British Columbia, Canada V5A 4N3
Phone 858.587.7333 Phone 253.922.4296 Phone 604.420.8773 A . i /
Fax 858.587.3961 Fox 253.922.5814 Fax 604.357.1361 Date_/ /1§ /O Page ( of
Sample Collection by: Cassh GPolgen p ANALYSES REQUIRED
Report fo: . Invoice fo:
Company PES @lm’ fdww _ Company S'/\p/(/{ D\th 0L QO
Address g Lﬁ,& Mﬂfb{— ﬂ/)i/f_, Address 2. O =y ot il o *\_\
City B@av’/ﬁ’%t s/ 7ip 49005 | ciy Carson siale CA  ZpAOBIO | é.\ﬁ
Contact B ;11 ‘V( Contact Fm,q 'L % km;k { g e
Phone/Email ilr @‘;}/40 ‘)/ Phone/Email 33 O -~ B - 2125 \%
I~
SAMPLE ID DATE TIME MATRIX CO'}‘TY’;'ENER ggng& COMMENTS g

wet- |- lo(sot sh oD Cbe | |

PROJECT INFORMATION ELINQUISHED BY (CLIENT)

RELINQUISHED BY (COURIER)

CLENT = W

. (Time) | (Signature) (Time)
PO. NOZ ' Z‘ / ]Dgr;{ (Printed Name] {Date)
82¢. vof. 0/ 2y /17

SHipP aEEIA
(

e )ro,w;v&/(

{Company)

ECEIVED BY {COURIER)

Signature)

(Time)

Printed Name)

(Date}

Company)

Additional costs moy be required for sample disposal or storage. Net 30 unless otherwise confracted.
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DISTRIBUTION: WHITE - Noutilus Environmental, COLOR -
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